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(54) METHOD FOR PROCESSING STATION DISCOVERY AND RADIO COMMUNICATION 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform high-speed and 
secure connection processing to universal radio -Jsp-' 
communication devices. 

SOLUTION: An originating station transmits a discovery 
request frame (S101) and determines whether or not the 
originating station receives data from other 
communication devices in response to the transmitted 
data (S102). The originating station receives the data to 
check an FCS (Field Check Sequence) (S105). If it is 
detected that the received frame is broken and there is 
no data reception from other communication devices, a 
transmission distance control unit 1 140 determines a 
new transmission distance to send a command for 
controlling transmission power to a power control unit 

1121 of a transmission part 1 120 (S106), and transmits again the discovery request frame, 
based on the newly determined transmission distance (S101) to repeat processing the station 
discovery. Accordingly, it is possible to avoid collisions of responses from a plurality of 
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communication devices and discover other communication devices securely. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

A step which transmits a discovery request frame, 

A step which judges whether there is any reception of data to said discovery request frame, 
A step which judges a transmission error of data which received when data receiving occurs to 
said discovery request frame, 

A step which determines new transmission distance and controls transmission power of a 
transmission section to power corresponding to said new transmission distance when said 
received data have a transmission error, or when there is no reception of data to said 
discovery request frame, 

An office discovery disposal method characterized by preparation ******. 
[Claim 2] 

In a step which determines said new transmission distance and controls transmission power of 
a transmission section, The office discovery disposal method according to claim 1 
characterized by determining new transmission distance so that transmission distance may be 
lengthened, when transmission distance is shortened when received data has a transmission 
error, and data is not received. 
[Claim 3] 

A step data received to said discovery request frame judges it to be whether it is a discovery 
request frame from other communication apparatus, 

A step which transmits a discovery response frame to a communication apparatus besides the 
above immediately when said received data is a discovery request frame from other 
communication apparatus, 
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The office discovery disposal method according to claim 1 or 2 having in a pan. 
[Claim 4] 

A step which judges whether there is any reception of specified standby time data, 

A step which transmits a discovery request frame when there is no reception of said specified 

standby time data, 

A step which judges whether there is any reception of data to transmission of said discovery 
request frame, 

A step said received data judge it to be whether it is a discovery response frame when there is 

reception of data to transmission of said discovery request frame, 

A step which updates standby time when said received data are not discovery response 

frames, or when there is no reception of data to transmission of said discovery request frame, 

A ****(ing) office discovery disposal method. 

[Claim 5] 

The office discovery disposal method according to claim 4 initializing standby time when 
standby time is extended when the state where a fixed time response is not obtained to a 
discovery request frame continues in a step which updates said standby time, and a response 
is obtained to a discovery request frame. 
[Claim 6] 

A step said received data judges it to be whether it is a discovery request frame from other 
communication apparatus when there is no data which had reception of data in said standby 
time, and which was case [ data ] or received at a discovery response frame, 
A step which transmits a discovery response frame to a communication apparatus besides the 
above immediately when said received data is a discovery request frame from other 
communication apparatus, 

The office discovery disposal method according to claim 4 or 5 having in a pan. 
[Claim 7] 

A transmission section which transmits data to other communication apparatus, 

A receive section which receives data from other communication apparatus, 

A communication frame control section which detects data receiving from [ from said 

transmission section ] generation and said receive section of data to transmit, 

A frame judgment part which performs frame classification of data and a judgment of 

justification which received from said receive section, 

A transmission distance control section which determines transmission distance of data based 
on a notice from said communication frame control section and said frame judgment part, 
A power control part which controls transmission power of data transmitted from said 
transmission section so that data may be transmitted to other communication apparatus which 
exist in a position of transmission distance which said transmission distance control section 
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determined is provided, 

When data received from said receive section from said transmission section to a discovery 
request frame which transmitted has a transmission error, Or radio communication equipment 
which said transmission distance control section determines new transmission distance, 
controls transmission power of data in which said power control part is transmitted, and is 
again characterized by transmitting a discovery request frame from said transmission section 
when data is not received from said receive section. 
[Claim 8] 

So that transmission distance may be lengthened, when data which said receive section 
received from said transmission section to a discovery request frame which transmitted has a 
transmission error and data is not short received from said receive section in transmission 
distance, The radio communication equipment according to claim 7, wherein said transmission 
distance control section determines new transmission distance. 
[Claim 9] 

Frame classification of data which received from said receive section is judged by said frame 
judgment part, When said frame classification of data which received is a discovery request 
frame from other communication apparatus, The radio communication equipment according to 
claim 7 or 8 generating a discovery response frame in said communication frame control 
section, and transmitting said discovery response frame to a communication apparatus 
besides the above immediately from said transmission section. 
[Claim 10] 

A transmission section which transmits data to other communication apparatus, 

A receive section which receives data from other communication apparatus, 

A communication frame control section which detects data receiving from said receive section 

while generating data transmitted from said transmission section and transmitting data which is 

set up, and which was generated to said transmission section after carrying out standby time 

standby, 

A standby time control section which determines standby time until it transmits a discovery 
request frame based on a notice from said communication frame control section is provided, 
Radio communication equipment with which new standby time is determined, and said standby 
time control section is again characterized by the new thing for which a discovery request 
frame is transmitted from said transmission section after carrying out standby time standby 
when data is not received from said receive section from said transmission section to a 
discovery request frame which transmitted. 
[Claim 11] 

As opposed to a discovery request frame which transmitted from said transmission section, 
So that said standby time may become long, when data is not received from said receive 
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section, The radio communication equipment according to claim 10 characterized by said 
standby time control section determining new standby time so that said standby time may be 
initialized, when a response is obtained from said receive section to a discovery request frame. 

[Claim 12] 

In said communication frame control section, frame classification of data which received from 
said receive section is judged, The radio communication equipment according to claim 10 or 
1 1 generating a discovery response frame and transmitting said discovery response frame to a 
communication apparatus besides the above immediately from said transmission section when 
said frame classification of data which received is a discovery request frame from other 
communication apparatus. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The wireless communication system with which this invention was provided with the 
congestion control function (for example) It is related with the office discovery disposal method 
in the radio communications system which performs communication in alignment with the 
standards ( I rDA: Infrared Data Association) of infrared ray communication systems, etc., and 
the radio communication equipment for performing connection processing at high speed. 
[0002] 

[Description of the Prior Art] 

As a communication method which generally exchanges data between different computers and 
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between a computer and peripheral equipment without using a cable, There are Bluetooth, 
wireless LAN (IEEE802.1 1a, IEEE802.1 1b), non-contact IC radio, and infrared ray 
communication systems further held using infrared rays. 
[0003] 

For example, the advantages of infrared ray communication are low power consumption and a 

point which can miniaturize a device in low cost. 

It is adopted as various apparatus including a TV remote control. 

Since infrared rays have the characteristic that light goes straight on, it is necessary to make 
an infrared port counter. It does not run through shelters, such as a wall, and also a 
communication range can also be said that there is little possibility of hacking from a short 
thing, and security is high compared with other radio (for example, wireless LAN IEEE802.11a, 
IEEE802.1 1b, etc.). Therefore, use by an electronic payment service has been considered. 
[0004] 

For example, since the IrDA standard which is standards of infrared ray communication 
systems aims at "temporary communication" "between unspecified devices", it needs 
procedures which control communicative congestion, such as an "office discovery procedure" 
etc. of detecting the device which exists in the infrared-ray-communication range in connection 
processing. At the data link protocol IrLAP of IrDA (IrDA Serial Infrared Link Access Protocol), 
infrared ray data communication comprises processing "office discovery", "connection", "data 
exchange", and "cutting." In order to acquire the right to access (transmission right) to the 
physical layer at the time of "office discovery" the time and "connection", the procedure of 
"media access control" is decided. 
[0005] 

Drawing 10 is a figure showing the flow of the office discovery procedure in an IrDA standard. 
However, drawing 10 mainly shows the operation below an IrLAP layer. As shown in drawing 
10, it is the upper layer (the starting office (side which is going to start communication) which 
received the discovery request (Step S501) from IrLMP (IrDA Link Management Protocol)). In 
starting infrared ray communication, media surveillance is performed 500 ms or more, and the 
signal from other devices is supervised (Step S502). And if the signal from other devices does 
not come, n piece (n slot number : 1, 6, 8, 16) transmission of an infrared ray frame called the 
XID (exchange ID) command is carried out (Step S503), and a last XID command is 
transmitted after that (Step S504). In the meantime, if the response from other offices is not 
obtained, media surveillance is performed 500 ms or more again (Step S505), and n XID 
commands are transmitted in a similar manner (Step S506). If a XID response is obtained from 
a responding station (side which is going to receive communication) to the XID command 
(Step S507), a starting office will transmit a last XID command (Step S508), and the discovery 
response which shows that the office was discovered will be sent to the upper layer (IrLMP) 
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(Step S509). Discovery processing is completed by the above processing, connection 

processing is performed after that and data exchange becomes possible. 

[0006] 

As mentioned above, the office discovery procedure in an IrDA standard requires much time. 
Time takes 1 second or more in the case where it is considered as the slot number 6 (for 
example, if last XID command (a maximum of 46 bytes) air time is set to 48 ms for 85 ms, XID 
command transmission slot intervals). The time concerning office discovery processing serves 
as = 1058ms 48 ms of 85 ms of media monitor time 500 second+XID command transmission 
time (transmission interval) x slot number 6+ last XID command transmission time. Use with 
the service as which rapidity is required is not realistic. 
[0007] 

On the other hand, as a conventional example which is following the office discovery 
procedure at high speed, there is a method of continuing sending the XID command until a 
responding station is discovered (for example, refer to patent documents 1). Drawing 1 1 shows 
the flow of the high-speed method of the conventional office discovery procedure shown with 
the patent documents 1. In drawing 11 , a starting office sends out the XID command 
immediately, if a discovery request is received (Step S601) (Step S602). In this method, 
transmitting the XID command is continued until the response from a responding station is 
obtained (Step S603, Step S604). If a XID response is obtained from a responding station 
(Step S605), a starting office will end discovery processing and will return a discovery 
response to the upper layer (Step S606). 
[0008] 

[Patent documents 1] 
JP.2002-204201.A ( drawing 1 ) 
[0009] 

[Problem(s) to be Solved by the Invention] 

However, there are some technical problems in the high-speed method of the above- 
mentioned conventional office discovery procedure. First, when the response of two or more 
responding stations is attained simultaneously and they return a XID response, in a starting 
office, collision happens and a XID response cannot be obtained. 
[0010] 

Drawing 12 shows the flow of the conventional office discovery procedure. A starting office will 
transmit a discovery request frame (XID command) first, if office discovery is started (Step 
S701). Then, if there is no reception of waiting (Step S702) and data about reception of 
prescribed period data, a discovery request frame will be transmitted again. If there is 
reception of data, received data will judge whether it is a discovery response frame (XID 
response) (Step S703), if it is a discovery response frame, the last discovery request frame 
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(last XID command) will be transmitted (Step S704), and a discovery procedure will be ended. 
When it is not a discovery response frame, it judges that the noise entered, a reception frame 
is deleted, and a discovery request frame is transmitted again. 
[0011] 

As described above, when it receives except a discovery response frame during discovery 
processing, generally by a conventional system, the reception frame will be disregarded. When 
a XID response is simultaneously obtained from two or more responding stations, the frame 
received by the starting office side caused the collision, and has broken. However, by the 
starting office side, it cannot be judged whether the noise entered whether was the response 
obtained from two or more responding stations simultaneously in this case, and the frame 
would have broken, and the frame has broken. Therefore, when two or more responding 
stations exist, the starting office side has the technical problem that other offices can never be 
discovered. 
[0012] 

The infrared ray communication unit indicated to the patent documents 1 starts office discovery 
operation, without supervising communication, and as long as there are no directions of the 
explicit infrared-ray-communication discontinuation from a user, it continues office discovery 
operation. Therefore, the technical problem that the device which blocked the discovery 
processing and had started discovery processing previously can never be connected when the 
device which has started discovery processing previously exists occurs. 
[0013] 

Power consumption increases the method of the discovery procedure indicated to the patent 
documents 1 in order to continue transmitting the XID command until the response from a 
responding station is obtained. When an operator is in the starting office side, can control the 
increase in the grade power consumption which is directing infrared-ray-communication 
discontinuation clearly according to a situation, but. The technical problem that power 
consumption will become large occurs at an autonomous working terminal where an operator 
does not have yes continuously, for example, a vending machine and an unmanned store 
terminal. 
[0014] 

The wireless communication system which this invention solves the technical problem of the 
conventional technology mentioned above, and was provided with the congestion control 
function. It aims at providing the office discovery disposal method and radio communication 
equipment which enable high-speed and positive connection processing with the device which 
performs communication in alignment with (for example, the standards IrDA of infrared ray 
communication systems), etc. 
[0015] 
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[Means for Solving the Problem] 

This invention is characterized by the office discovery disposal method according to claim 1 
comprising the following. 

A step which transmits a discovery request frame. 

A step which judges whether there is any reception of data to a discovery request frame. 
A step which judges a transmission error of data which received when data receiving occurs. 
A step controlled to power corresponding to transmission distance which determined new 
transmission distance and determined transmission power of a transmission section when 
received data had a transmission error, or when there was no reception of data to a discovery 
request frame. 

[0016] 

The radio communication equipment of this invention according to claim 7, A transmission 
section which transmits data to other communication apparatus, and a receive section which 
receives data from other communication apparatus, A communication frame control section 
which detects data receiving from [ from a transmission section ] generation and a receive 
section of data to transmit, A frame judgment part which performs frame classification of data 
and a judgment of justification which received from a receive section, A transmission distance 
control section which determines transmission distance of data based on a notice from a 
communication frame control section and a frame judgment part, Composition possessing a 
power control part which controls transmission power of data transmitted from a transmission 
section so that data may be transmitted to other communication apparatus which exist in a 
position of transmission distance which a transmission distance control section determined is 
taken, When data received from a receive section from a transmission section to a discovery 
request frame which transmitted has a transmission error, Or when data is not received from a 
receive section, a transmission distance control section determines new transmission distance, 
transmission power of data which a power control part transmits is controlled, and a discovery 
request frame is again transmitted from a transmission section. 
[0017] 

According to such an office discovery disposal method and radio communication equipment, at 
the time of office discovery processing. According to existence of received data and the 
justification of received data to a discovery request frame, it controls to power corresponding to 
transmission distance which determined new transmission distance and determined 
transmission power of a transmission section, When two or more of other communication 
terminals (henceforth a responding station) are in a communication range and a collision of 
received data has taken place by changing transmission distance of the following discovery 
request frame, only a responding station which exists in the shortest distance can be 
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rediscovered. Data can be certainly sent to a responding station which exists in the shortest 
distance by maintaining transmission power at the time of office discovery processing also at 
the time of connection processing after office discovery processing, and data transfer 
processing. Since flying data to a distance vainly is lost, useless power consumption can be 
excluded. 
[0018] 

The office discovery disposal method of this invention according to claim 2, New transmission 
distance is determined, and in a step which controls transmission power of a transmission 
section, new transmission distance is determined so that transmission distance may be 
lengthened, when transmission distance is shortened when received data has a transmission 
error, and data is not received. 
[0019] 

The radio communication equipment of this invention according to claim 8, A transmission 
distance control section determines new transmission distance so that transmission distance 
may be lengthened, when transmission distance is shortened when data which a receive 
section received from a transmission section to a discovery request frame which transmitted 
has a transmission error, and data is not received from a receive section. 
[0020] 

When received data has a transmission error according to such an office discovery disposal 
method and radio communication equipment (i.e., when a collision of response data has taken 
place), When it judges that two or more responding stations exist in a communication range, 
transmission distance is contracted and response data is not received, By repeating judging 
that a responding station is not in transmission distance, and carrying out transmission 
distance extension, and changing transmission distance according to existence of a 
responding station, one responding station of the shortest distance can be discovered 
certainly. 
[0021] 

The office discovery disposal method of this invention according to claim 3, Data received to 
transmission of a discovery request frame has further a discovery request frame from other 
communication apparatus, a step to judge, and a step which transmits a discovery response 
frame to a communication apparatus besides the above immediately when it is a discovery 
frame from other communication apparatus. 
[0022] 

The radio communication equipment of this invention according to claim 9, Frame classification 
of data which received from a receive section is judged by a frame judgment part, When frame 
classification of data which received is a discovery request frame from other communication 
apparatus, a discovery response frame is generated in a communication frame control section, 
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and a discovery response frame is immediately transmitted to a communication apparatus 

besides the above from a transmission section. 

[0023] 

Even if radio communication equipment which performs office discovery processing of this 
invention in a place where other communication apparatus are performing office discovery 
processing performs office discovery processing according to such an office discovery disposal 
method and radio communication equipment, A communication apparatus which started office 
discovery processing previously can be connected at high speed as a starting office, without 
blocking discovery processing of a communication apparatus which started office discovery 
processing previously by returning a discovery response frame promptly and changing to a 
responding station, if a discovery request frame from other communication apparatus is 
received. 
[0024] 

This invention is characterized by the office discovery disposal method according to claim 4 
comprising the following. 

A step which judges whether there is any reception of specified standby time data. 

A step which transmits a discovery request frame when there is no reception of data between 

standby time. 

A step which judges whether there is any reception of data to transmission of a discovery 
request frame. 

A step the data judges it to be whether it is a discovery response frame when there is 
reception of data to transmission of a discovery request frame, and a step which updates 
standby time when it is not a discovery response frame, or when there is no reception of data 
to transmission of a discovery request frame. 

[0025] 

The radio communication equipment of this invention according to claim 10, While generating 
data transmitted from a transmission section which transmits data to other communication 
apparatus, a receive section which receives data from other communication apparatus, and a 
transmission section and transmitting data which is set up and which was generated to a 
transmission section after carrying out standby time standby, Composition possessing a 
communication frame control section which detects data receiving from a receive section, and 
a standby time control section which determines standby time until it transmits a discovery 
request frame based on a notice from a communication frame control section is taken, When 
data is not received from a receive section from a transmission section to a discovery request 
frame which transmitted, new standby time is determined, and a standby time control section is 
again characterized by the new thing for which a discovery request frame is transmitted from a 
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transmission section, after carrying out standby time standby. 
[0026] 

By changing standby time until it transmits the following discovery request frame according to 
existence of received data to a discovery request frame at the time of office discovery 
processing according to such an office discovery disposal method and radio communication 
equipment, When other communication apparatus exist, discovery processing can be repeated 
at a short interval, when other communication apparatus do not appear beyond in arbitrary 
times, an interval which performs discovery processing can be extended, and useless power 
consumption can be excluded. 
[0027] 

In a step which updates standby time, the office discovery mode of processing of this invention 
according to claim 5 extends standby time, when the state where a fixed time response is not 
obtained to a discovery request frame continues, and when a response is obtained to a 
discovery request frame, it initializes standby time. 
[0028] 

The radio communication equipment of this invention according to claim 1 1 , A standby time 
control section determines new standby time so that standby time may be initialized, when a 
response is obtained from a receive section so that standby time may become long, when data 
is not received from a receive section from a transmission section to a discovery request frame 
which transmitted. 
[0029] 

Standby time is extended when a terminal which carries out a fixed time response to a 
discovery request does not appear according to such an office discovery disposal method and 
radio communication equipment, When an interval which performs discovery processing can 
be extended, consumption of electric power can be held down and an answer terminal 
appears, standby time is initialized and it can change to high-speed discovery processing. 
[0030] 

This invention is characterized by the office discovery mode of processing according to claim 6 
comprising the following. 

A step received data judges it to be whether it is a discovery request frame from other 

communication apparatus when there is no data which had reception of data in standby time, 

and which was case [ data ] or received at a discovery response frame. 

A step which transmits a discovery response frame to a communication apparatus besides the 

above immediately when received data is a discovery request frame from other communication 

apparatus. 

[0031] 
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The radio communication equipment of this invention according to claim 12, In a 
communication frame control section, frame classification of data which received from a 
receive section is judged, When frame classification of data which received is a discovery 
request frame from other communication apparatus, a discovery response frame is generated 
and a discovery response frame is immediately transmitted to a communication apparatus 
besides the above from said transmission section. 
[0032] 

By returning a discovery response frame promptly and changing to a responding station, if a 
discovery request frame from other communication apparatus is received in standby time 
according to such an office discovery disposal method and radio communication equipment, 
Even when standby time is set as long time, if other communication apparatus perform 
discovery processing, it can answer as a responding station at high speed. 
[0033] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is described with reference to drawings. This 
invention is not limited to these embodiments at all, and can be carried out with various 
gestalten in the range which does not deviate from the meaning. 
[0034] 

(Embodiment 1) 

Drawing 1 is a block diagram showing the composition of the infrared ray communication unit 
which is a 1st embodiment of this invention. This infrared ray communication unit is provided 
with the following. 
Communication control part 1 100. 
Application part 1200. 

The communication control part 1 100 has the communication frame control section 1110, the 
transmission section 1 120, the receive section 1 130, and the transmission distance control 
section 1 140. The communication frame control section 1110 has the frame judgment part 
1111, and the transmission section 1120 has the power control part 1121. The application part 
1200 is an application portion using infrared ray communication, and generates the demand of 
data transmission etc. to the communication control part 1100. 
[0035] 

The communication control part 1 100 is a portion corresponding to a communications protocol, 
and performs discovery processing of other communication apparatus and connection 
processing with other communication apparatus, and transmission and reception of data in 
response to the demand from the application part 1200. Based on the demand from the 
application part 1200, the communication control part 1 100 transmits data to other 
communication apparatus, and sends the data received from other communication apparatus 
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to the application part 1200. 
[0036] 

The communication frame control section 1110 generates a communication frame required for 
transmission in the case of transmission, and judges the justification of the received 
communication frame, and the kind of frame in the frame judgment part 1111 in the case of 
reception. The transmission distance control section 1 140 controls the transmission distance L 
of data in response to the control instruction from the decision result and the communication 
control part 1 1 00 in the frame judgment part 1111. The transmission section 1 1 20 transmits 
the communication frame generated by the communication frame control section 1110. The 
power control part 1121 controls transmission power so that data is transmitted to other 
communication apparatus which exist in the position which L Is separated from this infrared ray 
communication unit in response to the control instruction from the transmission distance 
control section 1 140. The receive section 1 130 receives the communication frame transmitted 
from other communication apparatus, and sends to the frame judgment part 1111 of the 
communication frame control section 1110. It may have a receiving sensitivity control section 
in the receive section 1 130, and it may constitute so that it may say that receiving sensitivity is 
controlled by the receiving sensitivity control section of the receive section 1 130 in response to 
the control instruction from the transmission distance control section 1 140. 
[0037] 

Next, the flow of the office discovery processing in this Embodiment 1 is explained with 
reference to drawing 2 . Drawing 2 is a figure showing the flow of processing after receiving a 
discovery request in the communication frame control section 1110 until it ends discovery 
processing. The method which controls transmission power here is explained. 
[0038] 

If discovery processing is started in response to a discovery request, the communication frame 
control section 1 1 10 will generate a discovery request frame, and will transmit from the 
transmission section 1 120 (Step S101). It judges [ whether data was received from other 
communication apparatus to the transmitted data, and ] in the receive section 1 130 (Step 
S102). When data is received, the received data is sent to the communication frame control 
section 1110, and FCS (Field Check Sequence) is checked in the frame judgment part 1111 
(Step S105). FCS is frame check sequence for a receiver to inspect the justification of frame 
transmission. 
[0039] 

An example of the frame received by the frame judgment part 1111 at the time of discovery 
processing is shown in drawing 3 . A frame is [ BOF (Begin of Frame: beginning flag which 
shows the start of a frame), and ] an address field (a communications partner or the address + 
command response identification bit of a connection.). The address of the communications 
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partner at the time of discovery processing 1 1 1 1 1 1 1 B and a control field (the function of a 
frame is specified.), It comprises the information field (it is used for transmission of an 
information message), FCS, and EOF (End ofFrame: ending flag which shows the end of a 
frame). At the transmitting side, FCS is calculated by a generating polynomial (CRC), and is 
added for an address field, a control field, and the information field, and the data error at the 
time of transmission can be detected by calculating a receiver similarly. 
[0040] 

If there is no data error by a FCS check, it will be judged whether the received frame is a 
discovery response frame (Step S103). When it is a discovery response frame, the last 
discovery request frame is generated in the communication frame control section 1 1 10, it 
transmits from the transmission section 1 120, and office (Step S107) discovery processing is 
ended. When it judges that the frame received in the frame judgment part 1111 is not a 
discovery response frame, it is judged whether it is a discovery request frame from other 
communication apparatus, i.e., other station, (Step S104). When it is a discovery request 
frame from an other station, a discovery response frame is promptly transmitted to the other 
station (Step S108), discovery processing is ended, and operation is changed from a starting 
office to a responding station. 
[0041] 

When no data is received (Step S102), or when it is detected that the reception frame has 
broken in a FCS check (Step S105), When it is not a discovery request frame from the case 
where it is not a discovery response frame, or an other station, either, or (Step S103, Step 
S104), The notice of unknown frame reception and data non-advice of receipt are taken out 
from the frame judgment part 1111 or the communication frame control section 1 1 10 to the 
transmission distance control section 1 140, New transmission distance is determined in the 
transmission distance control section 1 140, and the command for controlling transmission 
power to the power control part 1121 of the transmission section 1 120 is sent (Step S106). 
And a discovery request frame is transmitted again (Step S101), and discovery processing is 
repeated. 
[0042] 

When data non-advice of receipt is taken out from the communication frame control section 
1 1 10 to the transmission distance control section 1 140, Or when taking out the notice of 
unknown frame reception from the frame judgment part 1111 to the transmission distance 
control section 1 140, after generating the last discovery request frame in the communication 
frame control section 1110 and transmitting from the transmission section 1 120, it is good 
though data non-advice of receipt or the notice of unknown frame reception is issued. 
[0043] 

The processing (Step S104) a reception frame judges whether it is a discovery request frame 
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from an other station in the frame judgment part 1111 among the flows of the above-mentioned 
processing to be, It may omit, when operation of the device which is carrying out office 
discovery processing in this Embodiment 1 is limited to the operation as a starting office (i.e., 
when it is not necessary to receive the discovery request from other devices). Similarly, the 
processing (Step S108) which transmits a discovery response frame may also be omitted. In 
that case, when the received data is not a discovery response frame (Step S103), processing 
(Step S106) which controls distance promptly is performed. 
[0044] 

The processing (Step S103) which judges whether a reception frame is a discovery response 
frame in the frame judgment part 1111, and the processing (Step S1 04) which judges whether 
it is a discovery request frame from an other station may be processed simultaneously. 
Processing order could be changed. 
[0045] 

In the above-mentioned processing, when a frame error is detected by the FCS check, a 
possibility that the following things have occurred can be considered. Since two or more one 
responding stations exist in a communication range, when the XI D response has started 
collision, another is a case where the noise went into a certain frame and the frame has 
broken. Although it is generally detectable in these cases that the frame has broken by a 
receiver, since it does not understand, what has happened judged with "noise reception" and it 
has deleted the reception frame. Therefore, when two or more responding stations exist, it 
always becomes noise reception, and as long as two or more responding stations exist, no 
responding station can always be discovered. 
[0046] 

To it, in this Embodiment 1, if a frame error is detected, a command will be taken [ shortening 
transmission distance and ] out from the frame judgment part 1111 to the transmission 
distance control section 1 140, By changing into the transmission power corresponding to the 
transmission distance specified in the power control part 1 121, the communication range of a 
starting office is narrowed and it becomes possible to discover only the responding station 
which exists most in the neighborhood. 
[0047] 

When there is no response to a discovery request frame, A command is taken [ lengthening 
transmission distance and ] out from the communication frame control section 1 1 10 to the 
transmission distance control section 1 140, and it becomes possible to discover the 
responding station which extends the communication range of a starting office and exists most 
in the neighborhood by changing into the transmission power corresponding to the 
transmission distance specified in the power control part 1 121. 
[0048] 
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Next, an example of a distance control algorithm for controlling a communication range in the 
transmission distance control section 1 140 is shown below. 

1Lmin (data transmission shortest distance), Lmax (data transmission longest distance), and 
the value of L1 (initial-data transmission distance) are initialized (however, Lmin <= L1 <= 
Lmax), and discovery processing is started by L(transmission distance) =L1. 
2The following update processes are performed according to response data. 

- When an unknown frame (things other than a discovery response frame or a discovery 
request frame) is received : update the value of Lmax to L. 

- When no data is received : update the value of Lmin to L. 

3L Calculate the new transmission distance L by =/(Lmin+Lmax)2, and continue discovery 
processing. 

4lt is the above 2 until it receives a discovery response frame or a discovery request frame. 

2********** 

[0049] 

In the above-mentioned algorithm, the initial value of Lmin and Lmax assumes that it is stored 
in the transmission distance control section 1140. L1 (initial-data transmission distance) is 
good though the initial value is stored in the transmission distance control section 1140, and 
though it saves the value of L at the time of receiving a discovery response frame in the last 
discovery processing as a next initial value, it is good. It is good though the average value for 
several just before times of the value of L at the time of receiving the discovery response frame 
of discovery processing is saved as an initial value. 
[0050] 

Drawing 5 shows an example of the communication sequence between the starting office and 
responding station in office discovery processing of this Embodiment 1. Drawing 4 shows the 
physical relationship of the starting office at the time of the example execution of a sequence 
of drawing 5 and two or more responding stations. In drawing 4 the initial communication 
range of the starting office 2001 is set to L1. Two responding stations, the responding station 
A2002 and the responding station B2003, exist in the grasp of a starting office. Distance of LA, 
the starting office 2001 , and the responding station B2003 is set to LB for the distance of the 
starting office 2001 and the responding station A2002. 
[0051] 

Next, the details of a communication sequence are explained based on drawing 5 . A start of 
office discovery processing of the communication control part 1 100 of a starting office will send 
a discovery request to the communication frame control section 1110 (Step S201). The 
communication frame control section 1110 generates a XI D command frame, and sends it to 
the transmission section 1 120 (Step S202). The transmission section 1 120 transmits a XI D 
command frame to the basis of initial transmission power (Step S203). Initial transmission 
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power is set up according to the value (referred to as L1) of the transmission distance set up 
by the transmission distance control section 1 140 of the communication control part 1 100. The 
receive section 1 130 of a starting office receives a XI D response frame from the responding 
station A which exists within the transmission distance L1 (initial-data transmission distance), 
and the responding station B (Step S204, Step S205). The receive section 1 130 sends the 
received frame to the communication frame control section 1110 (Step S206). The 
communication frame control section 1110 analyzes the contents of the frame in the frame 
judgment part 1111. 
[0052] 

When a XI D response frame is simultaneously received from two or more responding stations, 
a frame error is detected in the FCS check in the frame judgment part 1111. In this case, since 
it cannot judge which frame was received in the frame judgment part 1111 since the structure 
of a frame had broken, the notice of unknown frame reception is sent to the transmission 
distance control section 1 140 (Step S207). The transmission distance control section 1 140 
sets up the new transmission distance L2 (Step S208), and sends a distance control command 
to the power control part 1121 of the transmission section 1 120 (Step S209). The power 
control part 1121 changes transmission power (Step S210), and returns the notice of distance 
control to the transmission distance control section 1 140 (Step S21 1). In response to the 
notice of distance control, the transmission distance control section 1 140 sends a discovery 
request to the communication frame control section 1110 (Step S212). 
[0053] 

After omitting the notice of distance control (Step S21 1) among the above-mentioned 
communication sequences and issuing a distance control command (Step S209) in the 
transmission distance control section 1 140, it is good also as transmitting a discovery request 
to suitable timing (Step S212). 
[0054] 

If a discovery request is received, the communication frame control section 1 1 10 will generate 
a XID command frame again, and will send it to the transmission section 1 120 (Step S213). 
The transmission section 1 120 transmits a XID command frame to the basis of initial 
transmission power (Step S214). Since the transmission power at this time is set as the power 
to which a transmission frame flies distance L2 about, the receive section 1 130 of a starting 
office receives a XID response frame only from the responding station A2002 which exists in 
less than [ distance L2 ] (Step S215). The receive section 1 130 sends the received frame to 
the communication frame control section 1110 (Step S216). If the communication frame control 
section 1110 analyzes the contents of the frame in the frame judgment part 1111 and it judges 
that it is a XID response, it will send a discovery response to the communication control part 
1110, and will end discovery processing. 
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[0055] 

Thus, since two or more responding stations exist in the communication available distance of a 
starting office according to this Embodiment 1, Even when the collision of a XI D response has 
happened, it becomes possible to discover only the responding station which exists in the 
shortest distance by shortening transmission distance in the transmission distance control 
section 1140 and the power control part 1121. 
[0056] 

When a responding station is not in communication available distance, it is extending 
transmission distance in the transmission distance control section 1 140 and the power control 
part 1121, and it becomes possible to discover the responding station which exists in the 
shortest distance similarly. 
[0057] 

The transmission power at the time of discovering a responding station can be maintained till 
communication cutting, and data can be certainly sent to the responding station which exists in 
the shortest distance by performing connection processing and data transfer processing by the 
transmission power at the time of discovering a responding station. Since flying data to a 
distance vainly is lost, useless power consumption can also be excluded. 
[0058] 

When it has a receiving sensitivity control section in the receive section 1 13 further and the 
notice of unknown frame reception has been sent to it in the transmission distance control 
section 1 140, When the control instruction which lowers receiving sensitivity to a receiving 
sensitivity control section is issued and data non-advice of receipt has been sent, it may be 
made to issue the control instruction which raises receiving sensitivity to a receiving sensitivity 
control section. 
[0059] 

As mentioned above, according to this Embodiment 1, the collision of a XID response which 
occurs when it is going to discover the device based on an IrDA standard at high speed can be 
avoided, and the communications partner which exists in the shortest distance can be 
discovered at high speed and certainly. 
[0060] 

Although the infrared ray communication unit in this Embodiment 1 is provided with the optimal 
composition for solving the technical problem of a Prior art, physically, operation with various 
gestalten is possible for it. For example, if realizable as driver software of infrared-ray- 
communication l/F of a personal computer, It is also realizable by hardware-izing combining 
each function of the component of the above-mentioned infrared ray communication unit in a 
suitable unit, and combining those hardwares. 
[0061] 
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In the case of the driver software of a personal computer, the function of the communication 
control part 1 100 explained above is realized as software which CPU of a personal computer 
performs, for example. When hardware realizes, if wired logic may realize, a microcomputer 
may realize those hardwares. When a microcomputer realizes, software, such as a microcode 
which a microcomputer executes, realizes the function of the communication frame control 
section 1110 explained above and the transmission distance control section 1 140, for 
example. 
[0062] 

In the above explanation, the transmission distance control section 1 140 determines the 
transmission distance L of data in response to the control instruction from the decision result 
and the communication control part 1 1 00 in the frame judgment part 1 1 1 1 , So that data may 
be transmitted to other communication apparatus with which the power control part 1 121 exists 
in the position which only the transmission distance L left in response to the control instruction 
from the transmission distance control section 1 140, although transmission power is controlled, 
It may be made for the transmission distance control section 1 140 to control the power control 
part 1121 based on the control logic defined beforehand, without performing operation which 
determines the transmission distance L clearly, so that control of the same transmission power 
by the power control part 1121 is performed as a result. 
[0063] 

Although the above explanation explained the composition and operation at the time of 
applying this invention to an infrared ray communication unit in detail, this invention is 
applicable also like the radio communication equipment of other kinds which perform office 
discovery processing. 
[0064] 

(Embodiment 2) 

In a vending machine or an unmanned terminal, the 2nd infrared ray communication unit and 
communication method in an embodiment of this invention give priority to rapidity, when there 
are many users, and when there are few users, they are an infrared ray communication unit 
and a communication method with the function to hold down power consumption. Drawing 6 is 
a block diagram showing the composition of the infrared ray communication unit in a 2nd 
embodiment of this invention. This infrared ray communication unit is provided with the 
following. 

Communication control part 3100. 
Application part 3200. 

The communication control part 3100 has the communication frame control section 3110, the 
transmission section 3120, the receive section 3130, and the standby time control section 
3140. The application part 3200 is an application portion using infrared ray communication, 
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and generates the demand of data transmission etc. to the communication control part 3100. 
[0065] 

The communication control part 3100 is a portion corresponding to a communications protocol, 
and performs discovery processing of other communication apparatus and connection 
processing with other communication apparatus, and transmission and reception of data in 
response to the demand from the application part 3200. Based on the demand from the 
application part 3200, the communication control part 3100 transmits data to other 
communication apparatus, and sends the data received from other communication apparatus 
to the application part 3200. 
[0066] 

The communication frame control section 31 10 receives the control instruction from the 
communication control part 3100, generates a communication frame required for transmission, 
and performs the justification of a communication frame and the judgment of frame 
classification which received. The communication frame control section 31 10 has the timer 
31 1 1 inside, and holds the value of the standby time (T) 3112. If an office discovery processing 
demand is received from the communication control part 3100, the communication frame 
control section 31 10 will send an office discovery request frame to the transmission section 
3120, after standby time (T) Waiting using the timer 31 1 1. The standby time control section 
3140 changes the standby time preset value 3112 in the communication frame control section 
31 10 in response to the control instruction from the communication frame control section 31 10. 
Though the standby time control section 3140 is in the inside of the communication frame 
control section 31 10, it is good. The transmission section 3120 transmits the communication 
frame generated by the communication frame control section 31 10. The receive section 3130 
receives the communication frame transmitted from other communication apparatus, and 
sends to the communication frame control section 3110. 
[0067] 

Next, with reference to drawing 7 , it explains flowing into the office discovery processing in this 
Embodiment 2. The flow of processing is shown after drawing 7 receives a discovery request 
in the communication frame control section 31 10 until it ends discovery processing. If 
discovery processing is started in response to a discovery request, the communication frame 
control section 31 10 will set the value of standby time (T) as the timer 31 1 1 first, and will start 
a timer (Step S301). subsequently, it judges whether a timer is equal to standby time (T) (Step 
S302), and when not T coming out, reception of fixed time data is supervised (Step S303). And 
if there is no reception of data, it will return to the judgment (Step S302) of whether a timer is 
equal to standby time (T) again. 
[0068] 

When a certain data is received during surveillance of data receiving, it sends to the 
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communication frame control section 3110, and it is judged whether the received data is a 
discovery request frame from an other station (Step S313). When it is a discovery request 
frame, a discovery response frame is generated, it transmits promptly from the transmission 
section 3120, discovery processing is ended, and operation is changed from a starting office to 
a responding station. When data other than a discovery request frame is received, the 
received frame is canceled, the value of standby time (T) is anew set as the timer 31 1 1 , a 
timer is started (Step S301), and surveillance is redone. 
[0069] 

When the timer 3111 of the communication frame control section 31 10 is set to T, the 
communication frame control section 3110 generates a discovery request frame, and transmits 
from the transmission section 3120 (Step S305). Subsequently, in the receive section 3130, it 
is judged whether data was received from the transmission partner's communication apparatus 
to the transmitted data (Step S306). When data is received, it sends to the communication 
frame control section 31 10, and it is judged whether the received data is a discovery response 
frame (Step S309). When it is a discovery response frame, the last discovery request frame is 
transmitted (Step S312), and discovery processing is ended. 
[0070] 

When the received data is not a discovery response frame, it is judged next whether it is a 
discovery request frame from an other station (Step S310). When it is a discovery request 
frame from an other station, a discovery response frame is generated, it transmits to the other 
station promptly from the transmission section 3120 (Step S31 1), discovery processing is 
ended, and operation is changed from a starting office to a responding station. The received 
frame is canceled when data other than a discovery request frame is received. 
[0071] 

When any data is not received to transmission (Step S305) of a discovery request frame (Step 
S306), When the received data is not a discovery response frame or a discovery request frame 
from an other station, either, or (Step S309, Step S310), The updating instruction of the 
standby time (T) 31 12 is taken out from the communication frame control section 31 10 to the 
standby time control section 3140, If the standby time control section 3140 updates the preset 
value of the standby time 3112 (Step S308), the communication frame control section 31 10 will 
repeat discovery processing based on new standby time (T). 
[0072] 

In the renewal of the preset value of the standby time 31 12 (Step S308), though the standby 
time control section 3140 is updated when the updating instruction of Mn (Mn is positive 
integer of mind) time is received, it is good. Between time deltatn(s) (positive numbers with 
arbitrary deltatn), though the standby time control section 3140 is updated when an updating 
instruction continues being received, it is good. When taking out the updating instruction of 
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standby time from the communication frame control section 31 10 to the standby time control 
section 3140, it is good, though the last discovery request frame is generated in the 
communication frame control section 31 10 and it transmits from the transmission section 3120. 

[0073] 

The processing (Step S310, Step S313) which the received data judges in the discovery 
request frame from an other station in the communication frame control section 31 10 among 
the flows of the above-mentioned processing, It may omit, when operation of this infrared ray 
communication unit is limited to the operation as a starting office (i.e., when it is not necessary 
to receive the discovery request from other devices). Similarly, the processing (Step S31 1) 
which transmits a discovery response frame may also be omitted. In that case, when data is 
received in standby time (Step S303), it returns to the processing immediately after a discovery 
processing start, and when the data received after timer expiration is not a discovery response 
frame (Step S309), the update process (Step S308) of standby time is performed immediately. 
[0074] 

Next, one realization method of the control method of standby time is explained, the standby 
time control section 3140 - the initial standby time T1 and the longest standby time Tmax - 
and - in addition to this - Two or more standby time 12 and T3 ... Tn (... T1<T2<T3 - < -- 
<Tn<Tmax) and the renewal intervals delta t1, delta t2, and delta t3 ... deltatn is set up. These 
values may be stored on the memory. A value may be stored in a configuration file. Drawing 9 
shows the example of correlation graph of the standby time preset value in n= 3, and 
processing time. 
[0075] 

The infrared ray communication unit in this Embodiment 2 performs discovery processing 
based on the standby time (T=T1) by which initial setting was carried out to the communication 
frame control section 31 10 at the time of an office discovery processing start. Between time 
(deltatl), when response data is not received, the standby time control section 3140 is updated 
to the standby time 31 12T2 of the communication frame control section 31 10. This infrared ray 
communication unit continues office discovery processing based on standby time (T=T2), and 
again, between time (deltat2), when response data is not received, the standby time control 
section 3140 updates the standby time 3112 of the communication frame control section 31 10 
to T3. And this infrared ray communication unit continues office discovery processing again 
based on standby time (T=T3), and again, between time (deltat3), when response data is not 
received, it updates the standby time 31 12 to Tmax. Office discovery processing is repeated 
for the standby time 31 12 with Tmax until a response is obtained after that. 
[0076] 

When a certain user's operation occurs (for example, when a user pushes the manual 
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operation button with which this infrared ray communication unit is equipped) When the sensor 
with a built-in infrared ray communication unit has detected that the user exists in front of an 
infrared ray communication unit, or when response data (response) is obtained to discovery 
processing, the standby time 31 12 is returned to the initial standby time T1 irrespective of the 
standby time in the time. 
[0077] 

Regularity may be sufficient as all the intervals (delta t1, delta t2, delta t3 ... deltatn) that 
update standby time. Thus, when a responding station can be discovered at high speed by 
short standby time (for example, standby time zero) by updating standby time at the time of an 
office discovery processing start and a responding station is not discovered, standby time is 
extended automatically and it becomes possible to stop power consumption. 
[0078] 

Drawing 8 shows an example of the communication sequence between the starting office of 
office discovery processing and responding station in this Embodiment 2. Initial standby time 
T1 in this Embodiment 2 is set to 0. Renewal of standby time shall be performed each time. A 
start of office discovery processing of the communication control part 3100 of a starting office 
will send a discovery request to the communication frame control section 31 10 (Step S401). 
The communication frame control section 31 10 sets the preset value T1 of standby time (T) as 
a timer, and starts a timer. Here, since T1 is 0, the communication frame control section 31 10 
generates a XID command frame immediately, and sends it to the transmission section 3120 
(Step S402), and the transmission section 3120 transmits a XID command frame towards 
other apparatus (Step S403). 
[0079] 

If there is no data receiving from other apparatus to transmission of the XID command, it will 
report that the communication frame control section 31 10 does not have data receiving in the 
standby time control section 3140, and standby time (T) will be changed into T2 (Step S404). 
The communication frame control section 31 10 sets the preset value T2 of standby time (T) as 
a timer again, A timer is started, when a timer is set to T2, a XID command frame is generated 
and it sends to the transmission section 3120 (Step S405), and a XID command frame is 
transmitted towards other apparatus from the transmission section 3120 (Step S406). 
[0080] 

It reports again that the communication frame control section 31 10 will not have data receiving 
in the standby time control section 3140 if there is no data receiving from other apparatus, and 
standby time (T) is changed into T3 (Step S407). The communication frame control section 
3110 sets the preset value of standby time (T) as a timer again, When a timer is started and a 
timer becomes T3, a XID command frame is generated, it sends to the transmission section 
3120 (Step S408), and a XID command frame is transmitted towards other apparatus from the 
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transmission section 3120 (Step S409). When a XID response frame is received to the XID 
command frame which transmitted (Step S410), the receive section 3130, Sending a XID 
response frame to the communication frame control section 3110 (Step S41 1) the 
communication frame control section 31 10 returns a discovery response to the communication 
control part 3100 (S step 412), and ends office discovery processing. 
[0081] 

Thus, according to this Embodiment 2, waste of power consumption can be prevented by 
updating the standby time at the time of office discovery processing with the discovery 
frequency of a responding station. That is, when a responding station appears frequently, 
discovery processing is performed at high speed, and when a responding station does not 
appear rarely, the change that low power consumption performs discovery processing can be 
performed automatically. 
[0082] 

Although the infrared ray communication unit in this Embodiment 2 is provided with the optimal 
composition for solving the technical problem of a Prior art, physically, operation with various 
gestalten is possible for it. If realizable as driver software of infrared-ray-communication l/F of 
a personal computer, It is also realizable by hardware-izing combining each function of the 
component of the above-mentioned infrared ray communication unit in a suitable unit, and 
combining those hardwares. 
[0083] 

In the case of the driver software of a personal computer, the function of the communication 
control part 3100 explained above is realized as software which CPU of a personal computer 
performs, for example. When hardware realizes, if wired logic may realize, a microcomputer 
may realize those hardwares. When a microcomputer realizes, software, such as a microcode 
which a microcomputer executes, realizes the function of the communication frame control 
section 3110 explained above and the standby time control section 3140, for example. 
[0084] 

Although the above explanation explained the composition and operation at the time of 
applying this invention to an infrared ray communication unit in detail, this invention is 
applicable also like the radio communication equipment of other kinds which perform office 
discovery processing. 
[0085] 

[Effect of the Invention] 

As a full account was given above, according to the office discovery disposal method and radio 
communication equipment of this invention, it is effective in the collision of the response at the 
time of discovery processing being avoidable by controlling the transmission power by the side 
of a starting office. It is effective in the ability to discover at high speed and certainly by this 
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other wireless communication terminals which exist in the shortest distance. According to this 
invention, it is effective in the ability to change the priority of electrical-power-consumption- 
saving-izing to rapidity automatically according to the existence of a responding station by 
controlling the standby time at the time of the discovery processing by the side of a starting 
office. That is, it is effective in the ability to perform automatically the change of giving priority 
to performing discovery processing at high speed when other wireless communication 
terminals appear continuously, and giving priority to preventing waste of power consumption 
when other wireless communication terminals seldom appear. 
[0086] 

The office discovery disposal method and radio communication equipment of this invention, In 
a user's personal digital assistant, electronic values, such as electronic data of a credit card or 
a debit card, electronic money, and an electronic ticket, are stored, and it can apply to the 
store terminal which performs an electronic payment service which receives them from the 
store terminal side by radio. 
[0087] 

two or more sets of personal digital assistants returning a response simultaneously to a 
connection request, and the problem that connection is never possible arising, when a two or 
more set user's personal digital assistant exists in the communication range of a store terminal 
if the radio communication equipment which performs high-speed office discovery processing 
by a Prior art is carried in a store terminal, but. If the radio communication equipment which 
performs office discovery processing of this invention is carried in a store terminal, even when 
a two or more set user's personal digital assistant exists in the communication range of a store 
terminal, the personal digital assistant of the user who is present most in the neighborhood, 
i.e., "the user who is going to settle accounts now", can be discovered automatically. 
[0088] 

for example, the restrictions with "the user who is going to settle accounts now" and "the user 
who is waiting along with the sequence if I will next settle accounts" special to how for a 
sequence [ say / that distance fully needs to be separated ] to be located in a line having been 
provided in order to be able to perform always positive connection, but in a Prior art. It is not 
necessary to provide special restrictions like before, and the store terminal can discover the 
personal digital assistant of "the user who is going to settle accounts now" by applying the 
office discovery disposal method of this invention. 
[0089] 

If the radio communication equipment of this invention is applied to the terminal in which 
operators, such as a vending machine, a self-service gas station, ATM, are not, When high- 
speed discovery processing performs settlement processing at high speed when a user 
appears frequently, and a user seldom appears, standby time can be extended automatically 
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and consumption of electric power can be controlled. 
[0090] 

Since a user's personal digital assistant is detectable if the office discovery disposal method or 
radio communication equipment of this invention is applied to a personal digital assistant, Even 
if it does not form a new sensor, it can detect that the user appeared and power consumption 
control can be autonomously changed to rapidity priority according to the frequency of a user's 
appearance. 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the infrared ray communication unit 
concerning the embodiment of the invention 1 

[Drawing 2] The flow chart showing the flow of office discovery processing with the infrared ray 
communication unit concerning the embodiment of the invention 1 

[Drawing 3] The data configuration figure showing the format of the frame which the frame 
judgment part of a starting office receives at the time of the discovery processing by infrared 
ray communication 

[Drawing 4j The mimetic diagram showing the physical relationship of the starting office at the 
time of the infrared ray communication unit concerning the embodiment of the invention 1 
performing office discovery processing, and two or more responding stations 
[Drawing 5] The communication sequence diagram at the time of office discovery processing 
with the infrared ray communication unit concerning the embodiment of the invention 1 
[Drawing 6] The block diagram showing the composition of the infrared ray communication unit 
concerning the embodiment of the invention 2 

[Drawing 7] The flow chart showing the flow of office discovery processing with the infrared ray 
communication unit concerning the embodiment of the invention 2 

[Drawing 8] The communication sequence diagram at the time of office discovery processing 
with the infrared ray communication unit concerning the embodiment of the invention 2 
[Drawing 9] The characteristic figure showing the standby time preset value in an infrared ray 
communication unit and the correlation of processing time concerning the embodiment of the 
invention 2 

[Drawing 10] The communication sequence diagram at the time of office discovery processing 
in which the standards (IrDA) of infrared ray communication were met 
[Drawing 1 1] The communication sequence diagram at the time of the office discovery 
processing in the infrared ray communication by a Prior art 

[Drawing 12] The flow chart showing the flow of the office discovery processing in the infrared 

ray communication by a Prior art 

[Description of Notations] 

1 100 Communication control part 
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1110 Communication frame control section 

1111 Frame judgment part 

1 120 Transmission section 

1121 Power control part 
1 130 Receive section 

1 140 Transmission distance control section 
1200 Application part 

2001 Starting office 

2002 Responding station A 

2003 Responding station B 
3100 Communication control part 

31 10 Communication frame control section 

3111 Timer 

3112 Standby time 

3120 Transmission section 
3130 Receive section 
3140 Standby time control section 
3200 Application part 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the infrared ray communication unit 
concerning the embodiment of the invention 1 

[Drawing 2] The flow chart showing the flow of office discovery processing with the infrared ray 



mhtml:file://P:\1248\1081PUSl\2009-10-02 incoming original doc dated 09-30-09 with att... 



10/9/2009 



JP-A-2004-236108 



Page 29 of 36 



communication unit concerning the embodiment of the invention 1 

[Drawing 3] The data configuration figure showing the format of the frame which the frame 
judgment part of a starting office receives at the time of the discovery processing by infrared 
ray communication 

[Drawing 4] The mimetic diagram showing the physical relationship of the starting office at the 
time of the infrared ray communication unit concerning the embodiment of the invention 1 
performing office discovery processing, and two or more responding stations 
[Drawing 5] The communication sequence diagram at the time of office discovery processing 
with the infrared ray communication unit concerning the embodiment of the invention 1 
[Drawing 6] The block diagram showing the composition of the infrared ray communication unit 
concerning the embodiment of the invention 2 

[Drawing 7] The flow chart showing the flow of office discovery processing with the infrared ray 
communication unit concerning the embodiment of the invention 2 

[ Drawing 8] The communication sequence diagram at the time of office discovery processing 
with the infrared ray communication unit concerning the embodiment of the invention 2 
[Drawing 9] The characteristic figure showing the standby time preset value in an infrared ray 
communication unit and the correlation of processing time concerning the embodiment of the 
invention 2 

[Drawing 10] The communication sequence diagram at the time of office discovery processing 
in which the standards (IrDA) of infrared ray communication were met 
[Drawing 1 1] The communication sequence diagram at the time of the office discovery 
processing in the infrared ray communication by a Prior art 

[Drawing 12j The flow chart showing the flow of the office discovery processing in the infrared 

ray communication by a Prior art 

[Description of Notations] 

1 100 Communication control part 

1110 Communication frame control section 

1111 Frame judgment part 

1 120 Transmission section 

1121 Power control part 
1 130 Receive section 

1 140 Transmission distance control section 
1200 Application part 

2001 Starting office 

2002 Responding station A 

2003 Responding station B 
3100 Communication control part 
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31 10 Communication frame control section 

3111 Timer 

3112 Standby time 

3120 Transmission section 
3130 Receive section 
3140 Standby time control section 
3200 Application part 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[Drawing 1] 
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[Drawing 2j 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 7] 
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[Drawing 6] 
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[Drawing 9] 
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f PgB 1 1 1 0 K^^XM^^M.^^7 V- A Sr^fifcL, 1 1 2 Oi^tliU 

777°S107) JB£Ua#k3£i&T-*-£o 7 U-AJpJSfP 1 1 1 1 K$5\,->T&feLfc7 V 
^&J&&7 U~AXti%^tm < m2tltzm&li, WL<VMm&W-t&to*>tiiMfrtb 
<D$&M&#,7U~J*fri? i )frm&-rz (7f-;7"Sl 0 4) 0 i&M h <^%MMt- 7 V - 

^x^^tzm^\±, ^<Dmm^M.m^7 v-a^h^^lt (.xt^sios) 

[ 0 0 4 1 ] 

9 tm^^^tefr-otzm^ (7r-;7S 10 2). ^liFC Sfiy^i:*3i/»T 
^it ^'ftfi $ fltz^ (777 7S10 5) . 4 tz te&M>j&& 
7\s-A^ft^^ft*^Mfrh<?>&&^M7U-J*^ii%:^Wifri± (7~ry7'S 10 3, 
7T77S104) , 7 V-AflJ^ 1 1 1 I itz^M.^7 ]y~ AMMUl 1 1 0^31 
#I£lf£ftitJTO 1 1 4 0 t:^i7 1/-A$f ?I^^Jtl«:ttl L> vkm&mfflffl 

II 14 0 K£v>T$fi^£^#iE8l£&5EU ^#§15 1 1 2 0 c^°7 -ftftJfP^ 1 121^ 
3§Ht^V-Srfli!IWi-4fc*^^S:^& (77'7 7S10 6) 0 ^ LT, M^jE^:? 
V-A^^^L (7t?7S10 1) , ^m^ji^^-To 

[ 0 0 4 2 ] 

mm 7 Asfflfflffi 1 1 1 0 ^^BMS^IfUfP^l 1 4 Otf-^lflift^ai 
~tm, ^li7l/-A|JSlg5l 1 1 U^SfWMl 1 '1 0tc^i7l^A$fl 

£n£m-m, i--Afffij« i i i oi:M'TseMf7WA^SL, mm 

1112 0 ^^IfLT^t,, ^-^^Mii&li fctt^v l--A$#a^^m-ri: L 
[ 0 0 4 3 ] 

JifS^acO^ttcO? ^ 7 W A^IJ^l 1 1 1 K^^X^7 &&j&mfrbV>$kE> 
S^7V-A;5^fljgtS|kl (777/S104) 14, l Ci3^TM^ 

-TS^a (7rr/S 10 8) ifi6UUv>o ^co^n $#L^x- ^tT^JIjS^ 
7V-A-e^^o^^ (7777S 1 0 3) (4. E^M£MfP1-&M (.x-r^/S 
10 6) *ff 3 o 
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[ 0 0 4 4 ] 

yv-J*fflfeffii l l l K&^T&fey &ii*%5Lti&&7 A^t^ MJSet- 
Uf';^S 10 3) t, tI^f,^IS^7 1/-A)S^9WSt*iO ! a (X 
T'r/S 1 0 4) It, ^^i:ftILTUv>o ifc, $mnW\fr*£te^ tv>T «=b 

[ 0 0 4 5 ] 
[ 0 0 4 6 ] 

1 1 2 1 i;fev>T^fe?tL^m#3E«t^^Ji&r«»M#^*V-^^^-r«>- fegjJlcD 
[ 0 0 4 7 ] 

ifc, $&5Lm#7 V- AH^LJS^ftv^^i. Ii7 U-AMfPfl3 1 1 1 Otf^EHg 
5Eg6^JfUMl 1 4 0 K^Hg^St*^ <£ 7ifc^*£tfi L, ^7-fWfPMl 1 2 1 Hi3V> 

[ 0 0 4 8 ] 

^tc, mfrtiMfiHra i i 4 0 V-te^xmmWMnmm^'fT*) ffkiitfijfPTJVTnj 

AlTLmin (f- * M#S*Sfikiit) Umax ( 7*- 9 t L 1 OfcJSB 

f^^SHtBEAl) co-ffi^^SI^L (fcSU Lmin <= LI <= Lmax) , 

± 2 vi&nr ~ ? Km cx vat <7>wm$km>tiT 7 0 

. TfBj^V-A (^Mt 7 V - A I li^I^* 7 V - A t ££#LfcS§^ 

: Lma x<offiS:Li:Milrn 0 

• fi$i>T- ?£^fgL£j^ort:S§^ : Lm i ncOfit^L^Mf/ri-So 
^▼L = ( Lmin + Lmax ) / 2 K J: *) ffitz KjkmWM L £ft# U 

^ 4 7l^-A^; fiM^* 7 A ^Sr^i" & * -C±f&^ 2 ▼ , ^ 3 

[00-19] 

±fB7)V3''JXACSV^, Lmi n £ L m a x ?)#)J£Mi \* . ^UtR&^Jfg^B 1 1 4 0H 
MJtltl^tt^o itzL 1 ^jimSESI) tt, j£#S&»J#P^l 1 4 OH 

[ 0 0 5 0 ] 

.^LTi/^o 14C33^T, &MM 2 0 0 1 <7)#JJM#ffkfi£ £ L 1 tt£ 0 fet^^Hf 
nTl^HH{4)S^MA 2 0 0 2 tifc&JSB 2 0 0 3 <E> — o^j&^jg^^E L"C 0 fefA 
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1 2 0 0 1 tm^MA 2 0 0 2 GOWM% LA. 2 0 0 1 t B 2 0 0 3 
£ L B tt^o 

[ 0 0 5 1 ] 

W5&&KMf5l'-5'>x<DWB&UiM-rz>o &WjM<DM^ffl@lU 1 1 0 0 rf^lfc 

t, M -7 ix - a ft ij» i i i o t'lSJ^^^ikfts Uf^S 2 

0 1 ) o iHg 7V - A ffrijf PfB 1 1 1 0 14 , ^fejafe L , 1 1 

2 0 ('SI* (Xr^S 2 0 2) o B-f&fP 1 1 2 0 (4. *D$J3£#/W - «Si: 
>K7U-A5: S Ut'^S 2 0 3) o ^81 £§€^ V - (4. ii€0J$ 110 0 
^EMtEEStWfPglS 1 1 4 0-C^5g?tLT^S^#SESI^)fifi (L 1 fci-S) CtSCtig? 

jin^o &mH<v^mmi noi±, M#afeSiL 1 «oss^-^#)]M) Jiifii:» 

204, Xf77"S 2 0 5 ) o £#§Pl 1 3 014. S# t 7 V - A 7 V - A Mff 

§151 1 1 0 KM* Uf'^S 2 0 6) o M^y V- Affjljfp^ 1 1 1 0 (4. -7 V-A^ijg 
§|5l 1 1 1 ri3^T-7 V- J*<D\H&%ffi$f-t2>o 
[ 0 0 5 2 ] 

^fc^lS^^klWKX I D V.X*°>X77 L7t*i^(4, 7 V— A^IJ®^ 1 

1 1 1 WFCSf x7^C*l/»T7V^A^»)5iM3ilSo ^c^li^. 7V-J*<nm 
feWi&tiX L4 oTv>Jtft v 1/- A#iJjg$|S 1 1 1 1 ^£>v>T{4fc*?> AKtLfc 
(O^JS"e§4:V^46> ^7 V-AgrMiifn^jiM^StMW 1 1 4 Otl^ 

7°S 2 0 7 ) o miWSE^JfPfU 1 4 0(4, «rfcfc£HMSSL 2 £l£feL (7,xy7°S 2 

0 8), 1 2 0 (D^V-mUmi 1 2 1 KiEi&ftJf|HfH*-£B& (.Xt77"S 2 0 

9) o ^v-mmn 1 2 1 (4, mm^v-zMmL ur^s2io) , smim^ 

#p§ri 1 4 0 ^.m^ftJiJfpa^^igi- Uxy7°S 2 11)o £E»J#P®£n£^tT, 
mMMmffi 1 1 4 0 (4, U-J*MW& 1110 CMSt^I^ Uf77S2 1 

2) o 

[ 0 0 5 3 ] 

tmmm ^ - y mmmmmm Ur^s2 1 d &#*u sutm 

1 1 4 0(^v^MPJi,t^ (X-J^7°S 2 0 9 ) fcfflLfcm, jg-SOfc^-f 5 
>^"C^^S-SI#1--6 Uf?7'S212) tLTU^o 
[ 0 0 5 4 ] 

Mffiyis~J*tfmffil l l 0(4, ^^mM^Sr^Z nif X I D n v > K 7 V- A 
fifeb, ji#§Pl 1 2 0 (Xr'7 7"S2 1 3) „ ^#§15 112 0 (4, M^Hf/*?- 

oli:X I D3v> f?7 V- A ^Sfg-TS Ur^SZH) , ^coB#co^|#/N°y- (4 
> }£#7 V-A^& J:^Ei£L 2i^^"7-i:^g?tiTv^fcft, fefjjM^$#§M 1 

3 0 (4, SgfltL 2 M^^LTV^JS^JgA 2 0 0 2frh<D&X I D ^*">77l/- 

(7r-7 7"S2 15) o ^€§15 1 1 3 0 14, &m Lfz7 V- A ^1|7 I— 
AftJlJ^P^ 1110 (^T77'S2 16) o SIM 7 V- Af|J!j#p§& 1 1 1 0 (4, 7 1/- 

a*ijs§I5i 1 1 1 ^£v>T7 1^- A^ft#£f#fFrL, x i d uxtf-yx-v&z i t £fiJ5e 
!&mS^£Mf|riJ#P§U 1 1 0 Cl^Bl^^Tt^o 
[ 0 0 5 5 ] 

^£9^, 1 K 4:*U4, fegj^7)SfgBTf^g^^ffito)S^^#^ELT 

v^s * . x i d v 7, # y 7, <r> 3 ij ->* g > ioTLi'j fcsi^-c , £HgfiBfl£fWt Pf is 

1 1 4 0 £ cfcU^y-MfpgB 1 1 2 1 Mv^T^#M££filiL-c^ < it-c, MWm 

[ 0 0 5 6 ] 

M#nrt^^i*i^)S^M^v^v^^(4, susiawi 14 o^-t^y-ftii 

«1 1 2 1 K^^T3@HgHfejmSr3!£g Ltv^ < £ tT\ |wJ#H«^^l^^^ LT v^S j£ 
[ 0 0 5 7 ] 
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[ 0 0 5 8 ] 

ftia, SHggBl 1 3 «^!iiJ«fP^££ fcKJfTU j£#SglitM«l 1 4 O^isv^T^ 
[ 0 0 5 9 ] 
[ 0 0 6 0 ] 

*^ife<75^1 1 Visits *^lt^#^-g{±. ^*(?5^fT(75^®Sr^i-S7ti6(?5-S 

§ ■£> o 

[0061] 

P§R 1 10 0£>ffifl6£, a - y t ^ 7 > t: a - ^ (7) C P U«f t S V 7 f x 7 t 
Koy'7 ?iz£ oT**S-r&l§^k&tUi\ "7 W ^nn^tia-^ci 
fcil#"7 V-Afijfp^ l l l oilflliWl 1 4 0«^v^f ^nn>vf^-^ 
[ 0 0 6 2 ] 

Jil±c^^H^T(i; > 7 V— 1 1 1 1 "CcoWSIn^fe =t OSI'fffMfP^ 1 10 0 

^^coMfP^^^(tTS#SE^IMfP^ l l 4 0tf s 7~-*coM#BEStL£&5£U 

fc**. fK^fiti^tiJi^^BlL^^S-rsKj^f^f^T ^> *S:*ift^7-ffjiJip^ i i 2 l 

tL^Mlpay'^Cldv^T, 1 2 1 <£ 9 t~ LT «t 

[ 0 0 6 3 ] 

[ 0 0 6 4 ] 

2 ) 

<Dfm k & if ^^mammn^mm zm-t ? ? mx$, & 0 ^ (D^mammmt > 

M^mmu 3100i, r y° 0 >r - a 3 2 0 0 t WS 0 iMMfp^ 3 1 0 0 fi 
, V-AflJ«3 1 1 0 1 2 0 t$#§|i3 1 3 0 t #«MJf P§|5 3 1 

4 0 t£^r1-& 0 TV';^— >a >^ 3 2 0 0 fi, *miofi1l iJ.ffl t£ T V° V ^ - V 3 
>§P^-e**), m#fffUfP^3 1 0 0i:MLTf-^lff©St^4tl> o 
[ 0 0 6 5 ] 
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Wjk^m^^l o )l#ffrlJ«3 1 0 Oti. Tr/U^r— >3>fP 3 2 0 O^fx^H^^S 

V a y%l 3 2 0 0 t~j££o 
[ 0 0 6 6 ] 

y u - a w$ p§ (5 3 nou, afgftnifpfR 3 1 0 0 ^^Mfp^^^t-, jeHgt'^ 

&ffllf 7 V-A L, ^^Lfcil#7 V- A<7)IES'|4:fe=t 0*7 U- A ® glj OflJ S £fr 

?o 7 f^Uiftf |5 3 1 1 0 (±, I*IfP^^^^- 311 l*:tU (T) 3 

1 1 2«f*^LTV>S 0 M#7/V-AffflJ«3 1 1 Oti. J^^MI^t £M#MP 
^3100 3^£*t* 3 111 £fflV>T#HM (T) foT^^ffi 

$7 U-2,*mmK3 1 2 0 l*i§&o «WJW3 UOIt 7 V - A f|!fj« 3 

i i ofrh<oMffl'fo'fr*£ifx, mmy v- am«3 i i ortco#$tMi£Sffi3 1 1 

2<^M£?j--9o ^Wf^MfP^S 1 4 0 V- Affrljfp^3 1 1 0^)F*1^ 

^afe& t LTU^o ii#^3 12 0lt mmy V-A$lJtP§B3 1 1 0 T^iLfclf 7 
1/-A^|Ht% ##$153 1 3 0ti, fl&<7>ifi#^&^£>S2l#3 tl-TitIf7 1--A 
£ML. V- Aftl|#Pg|S3 1 1 Q^m&o 

[ 0 0 6 7 ] 

^cl', #^*fe<»Si 2 Mlt&M^Mo-JEft^o^-Cgl 7 ^MLtiSt^o 0 7 

\±mmy v-AMfP§n i i o k is^T$&j!^jfc£g»j-T^£>, MM^I^Tt^S-e 
oMoyftti-^^l-o Mr/ 1^- A$ij#pfR3 l l o (±. %%M**&\lT:%&$kW.*ffi%i 
t, Jf^SRfM (T) <D\%^9-i^- 3 111 K&sSU ?-f7-^7^-f?* 
& Uf-^S3 0 1) o ^>"C^^ v-*s#«B#W (T) t # ir? #4iJ5£ L 

f7^S 3 0 2) > TXte^m&te-fcmm-r'-?<Dg:m&^n-t& Ury^S3 0 3 
) o ^LTr'-^^$#A«=a:tt*i.tf#JK^^^^^«^M (T) t#Lv^f$ a^ij 
5e (.Xf?7'S 3 0 2 ) KH2><, 
[ 0 0 6 8 ] 

r- ? &m*m&*Knhfr<DT- * *&@Lt:m&i±, mmy^~^mm^3 not 

M>9> $lL^f-^«^^M*7 V-J*fr¥>) frmfcti* Ur^S3 1 
3) o ^IS* 7 V - A t-l, o 1^ f il&M^ 7 V - A ^ 41 1 , M#^3 1 2 O^t? 

-AMcf-^flU^li:, $|L/;7l/-A^iiLt 1 ^T#«fig (T 
) GD^^M 3 111 Kj&SSU h (XT77S3 0 1) , 

[ 0 0 6 9 ] 

i§7 Af^ijfp^3 i i ocd^i- -7- 3 1 1 1&T tto/zm, mmy u-^mmm3 

1 1 0 fi, MI*7 1/-A £&j£LT£Hi£B3 1 2 0 ^tj^lft* (7t-7 7'S3 0 5 

$#§&3 1 3 0 Ki3^xm&i-Z> (7fy7S 3 0 6 ) 0 T~ 9 £$#L^i§i^(i, S€ 
7/^-Af^lJfp^3 1 1 0i:g»), $|Ltf-?^lM47 1^-A^t^ 36^lJ^-r& ( 
x-tv/S 3 0 9 ) o iMg^yk-AT^omii, A L 

(7f'77S3 12) , f§JIM£|%T«o 

[ 0 0 7 0 ] 

##L^x-^^MJS^77 V- A-c£^ofcS§£-(±, ^t:fH*^<O^I^7 V- A 

^ t n &m •«<"*-* ( .x 7- -/ s 3 i o ) o mm** $> <?>mm y v - a o * > 

^£)£lr7l/-A«:4iU j?l#^3 1 2 O^^O'ftflM^lt^MLT (^f 7 7*S 
3 11). M»^IITL, &StlM^£)£^Ki&ft£^ l&1^7U-A 

[ 0 0 7 1 ] 

HI^7 V-^ACO^# (7f 77"S 3 0 5) CMl, 7*- 9 L&7>o 
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^Mi^y v-A-cbfc^ofcii^tt (^T-y7"S 3 0 9 , ^f^S3io) , v 

-AffflJ«3 1 1 0 ^#«K»P^3 1 4 0^#«K (T) 3 11 2cDjgfr^£ 

wl, M^raM#p§u 1 4 o w^ra 3 1 1 2<Dm&m^m-r^t (^rr/s 3 

0 8), iHg-7^-AfiJfpfB3 1 1 0(±, ffjt&MtiM (T) i:idi/>T, IgJEMSr 
[ 0 0 7 2 ] 

1 1 2 <7>^5etee>®$r (7r^S 3 0 8) KisnT. #«fH!fM$P^ 
3 1 4011, Mn (MiiH-j8E<^jE<^jgSfc) 0oH$fifr^£$il Lfc^KHlfrtS t LT 

&«£v> 0 ttc ^mmmmmm3 1 4 oi±b#ka t n (a t ni±feit<n]E%o com, M$rf 

lHil/cl^i:lit^ t L t ^ i v^ 0 ®#-7 V- Affrijfp^ 3 110^ 

fe?3M«f««3 1 4 0 f:#itra<?)Ilf^S:tllt^ If 7l/-A$lj«3 1 1 0 
i: v^tf 7 !/ - A ^ 4)t t Tlf ^ 3 1 2 0frt>M^~t&h LX t> 

[ 0 0 7 3 ] 

±!2M«lti«H, ^#-7 V- A$iJt|l$|S3 1 1 oi:^v^, ##Lfcx'-^^ 
#^^tjt7)^^-7 V- A^J^^M (7f-;7"S3 10, 7r-77"S3 13) li 

(x-r^^S 3 11) fc^m&L-Cfc J:v> 0 ^4§^, #M^Cf-^^$i 

L?t^ Uf77"S 3 0 3 ) it, ^nmmt^m^umKM^, 9 ^ ^-mi^m^m 

LtzT-?i)*&SLl&&7 V-A-e&u^ (7f;7'S 3 0 9 ) ti, /c/i*>r-fiM»^H 
ffM Ut?/S 3 0 8) Srff ^ o 
[ 0 0 7 4 ] 

^^^^^JfP^fe^-^m^^ov^T^B^-r^o fm»^»p^3 1 4 oiztt 

, WWMTli:*g#lWTmax, ^^^^#11^12, T3 • 
■ • T n (TKT2<T3<- • - <Tn<Tmax) t , Miff MBS At 1 , A t 2 , 
A t 3 ■ ■ -At n«HT^i 0 r*Lt,wffi»±, jt^e'J Ji^ftjWSJL-r^-cb J:^ 

[ 0 0 7 5 ] 

1 o^mmmzfrtzmwMm (t = td Km^^x^^mM.^n ? 0 b#w (At d 
<£>ng> js^t*- * ^^#l^^o ft&mmfflMffi 3 1 4 on, m#7 Aftjijtp 

§153 1 1 0^#«S#ra3 1 1 2 £T 2 ^jgffi-^ 0 ico#^®#^Mt±, 
M (T = T2) ^i^v^^IM^ftiL, Sffi, S^K (A t 2) <7>K, m&T- ? 
fcS^Lfc^ofcli^ mi^f^»P^3 1 4 0H, V— Af|IJfP^3 1 1 0<^>#li 

«3112^T3 ^Mffi-^o f LT, -C^miHi^SH, (T = T 3) 

\zM t <?\,*T&mm$&M>#km*m&L, wmm (At 3) <r>m, js^^-^s-^l*^ 

ofc^fi, #«f^ 3 1 1 2*Tmaxi:Iin 0 ■f-^fiJ&^W t> 4 T\ # 
3 1 1 2£Tmax?>£ 4 *9 ^"To 

[ 0 0 7 6 ] 

i /c, # ^ ^- -a (M x. «\ - CD^nHiiM^S Ktif x. fix v^S 

1 1 2 ^^ffl#m^KT 1 Clt 0 
[ 0 0 7 7 ] 

$tz, mmmm^m-t&mm (a t 1, a 1 2, a 1 3 • • • a t n) h, ^-r-sg-e 
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wmmm % g mm k & & lti^, mmmtf wtt t%& 0 

[ 0 0 7 8 ] 

MfrJ±^EifH ictn 0 1 o o^^^M^n^i-s a 

#7 V- AfM£pgB3 1 1 0 CMIt^titS Ur-;^S4 0 1) o MW-AfiriJ 

tpf^3 1 i o \t, &mmm en ^^sffiT 1 ^^^-r-is^u *w > 
?t*o £ £ -e it t l it o & t\ a# 7 i/ - a MtPSB 3 i i o fi . ipj$ cxid^v 

K-7 l/-A^4tLTgfi3 1 2 0 fc^l? Uf77"S 4 0 2 ) , j£it^ 3 12 0ii, 
m<nm^\nJtfX ID3V> F f 7V-A^Sfn (7t'?7"S 4 0 3 ) 0 
[ 0 0 7 9 ] 

3110li, #a^MM^gB3 1 4 0tf-^$f^^^t^»L, (T) 
4-T2i:Ilt^ (7f?7S 4 0 4 ) 0 Mm? V- Affjijfp^ 3 1 1 0 fi, STO«B?M 

(T) Ol£5effiT 2 £ v-KKS&U * >f ^ - * 7< * - h 3 ^^7-^T2i:^ 
ofcW:X K7V-A^^fifeLTii#^3 1 2 01:1*) (^f^S 4 0 5) 

, M^3 1 2 O^fcftfi^ffKffiltfX ID37> K7 V-A^j=|iWi-S Ur7 7"S 4 
0 6 ) o 

[ 0 0 8 0 ] 

ff^M^^f- ^5:#^ s 4Mttt«\ a$ij«3 i i o it, ^mmwmm 

$$3 i a oKT-y&mrfft^z t%m%aL, &mmm (t) ^T3C-SSt^ 

7°s 4 o 7) o mm? i/-^mmm3 hob, somiM (t) ^m^m^^-i^- 

A££fi£LTjI€^3 1 2 0 i;^<9 Uf^S 4 0 8) , 3£^B 3 1 2 0 ^«Mte<«§* 
l^ltXID3v> K7V-A^IftS (7f7 7'S 4 0 9) 0 Si LfcX ID3"7> 
K7 V-Afcfcf LT, X I DV.X^>.X 7l/-A^f|t4 t (Xr:v7S4 1 0) , S 
1^3 130 !i, ®€^V-^flJfP^3 1 10CXI DV^*^7,7V-A^It) (7,f 
^S411) , ®#7/V-AftlJfp^3 HOli, ifi€*lJ«3 1 0 0 Kl&jajS^fcjlL 
t (S7r^7"412) , MMl^llTtJo 
[ 0 0 8 1 ] 

[ 0 0 8 2 ] 

> fcT x. - ^ cD^WMll I / FO F5^^7 7 F7i7t LT^IIt & £ tU*, 
[ 0 0 8 3 ] 

/t- y -J- ;v =r > tT a. - 9 <D F 7^A77f7i T<7)m'& K It , M x. f±\ ±fC-C|SiK LtzM 
mmmU3 i o 0<oM£, ^-v^v^y ti^^eoc PUMt^7 7 >y t 
LT^iai-S 0 />-F7x7}:J:oT^lt&i^ *L co^ - F V ^ T it, 7 

7Wi fijf pgS 31 lOt #$|f«ftiJ» 3 14 0 <75$tt£ Srv^^nn^tTa-^ 
[ 0 0 8 4 ] 
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[ 0 0 8 5 ] 

[ 0 0 8 6 ] 
[ 0 0 8 7 ] 

[ 0 0 8 8 ] 

mmism titi/^^s^^t^o^, com k mm & m%i *mf& & g # & o * a* 

[ 0 0 8 9 ] 
[ 0 0 9 0 ] 

[0®^W£i™ 

[0 1 ] ^^co^^coBH 1 i:fbs^|i|i|©|i^7t7'n ? ? H 

[IS 2 ] 1 i:ifc^*Mlltt«M»I«'IH*^t7n 

-m 
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[05] ^m%<r>mn<DWM i ^^^m^mmmmwx^m^^mm^mm^-^y 
ym 

m7] *&w<D^m<Dnm2K&tezfcftmMmmw^<Dm&&^<Dffifr*^yu 
-0 

ms] *g:W<D$im<Dj&m2K&t>z, fcw-i&Mmm w-v <o mm^m n<o mm ^ - t y 

[0 10] mmilMm<vmmMffi (I rDA) n?e-o tMM»«l|y-t>^H 
[0 12] ^*^MT^i^*^a#ri3itS^#§IIM^5ftti^^i-7n-^ 



[ft^li] 


110 0 




1110 


mmy h.um%i 


1111 
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